We studied the effect of surgical experience on the dislocation rate after 4230 primary total hip arthroplasties (THAs) all performed using the posterior approach at three orthopaedic centres at major county hospitals. There were 129 postoperative (3%) dislocations.
The excellent results obtained for prosthetic surgery have increased public demand and most general orthopaedic surgeons are expected to perform primary hip replacements. Despite the lack of any convincing scientific evidence, it has been widely accepted that increased surgical experience will decrease the rate of the dislocation (Eftekhar 1976; Fackler and Poss 1980; Robinson, Robinson and Salvati 1980; Dorr et al 1983) , even if the cause of dislocation is multifactorial (Woo and Morrey 1982; Morrey 1992; Pierchon et al 1994) . Our study analyses the rate of dislocation after total hip arthroplasty (THA) in the light of the experience and skill of the surgeon.
PATIENTS AND METHODS
The complete operating notes for 8 to 13 consecutive years were collected from three orthopaedic centres in the major county hospitals of Kalmar, NÄL/Norra Ä lvsborg and Orebro. All three departments used the posterior approach to the hip as described by Moore (1959) with the patient in a true lateral position. Both the approach and the prosthesis used were standardised in each department before and during the entire study, although at Ö rebro both the Lubinus IP (n = 1219) and the Exeter prostheses (n = 619) had been available since 1982 (Table I) . There were 4230 primary THAs in the three centres.
We excluded from the study patients with congenital dislocation of the hip and tumours and a small number in whom new designs, uncemented prostheses or hybrids had been used. We also excluded all revision cases and all bioplar prostheses.
At the beginning of the study, a senior consultant was defined as having performed at least 50 total hip arthroplasties using the same approach and a similar design of prosthesis. Approximately half the number of consultants involved in the study had been trained at other centres. All the junior surgeons and residents had started their career in one of the departments in the study. We had no records of the number of arthroplasties in which each surgeon had assisted.
Dislocation was defined as a documented positioning of the femoral head outside the acetabular socket. In the three centres there was a total of 129 primary dislocations which were confirmed by radiographs. Reduction had generally been performed using general anaesthesia or analgesia in the operating theatre under fluoroscopy and all patients with primary dislocations had remained in hospital after reduction. Sensations of subluxation or 'dislocation' reported by the patient and treated by himself or his relatives were not included.
The complete set of operating notes was checked manually by two of the authors independently. Every documented reduction or reoperation due to dislocation or technical error was recorded. The complete patient file was then scrutinised for additional dislocations (Hedlundh, Ahnfelt and Fredin 1992) . A cross-check was later performed against the Swedish National Register (Ahnfelt et al 1990; Malchau, Herberts and Ahnfelt 1993) , which, since January 1979, is supposed to receive data from all hip revisions performed in every surgical or orthopaedic department in Sweden. Minor procedures, however, such as reduction of dislocated arthroplasties are inconsistently reported (Malchau et al 1993) . Statistical methods. Comparisons of the two groups were made by the chi-squared test (df = 1). Tables with a total of under 100 or any cell containing a value less than 10 were corrected according to Yates. Since the match of the patients in the different centres was not exact, we used logistic regression to determine the influence of different patient-related factors on dislocation. All odds ratios were given with a 95% confidence interval (CI).
RESULTS
There was a significant increase in the rate of dislocation in the first 15 THAs performed by a surgeon and during the first year in which he carried out the operation (Table II) . Experienced surgeons undertook more operations on patients with rheumatoid arthritis or those with unusual diagnoses.
Arthroplasties for nonunion of fractures of the hip were equally distributed among the surgeons. The rate of dislocation in this group was significantly higher with a relative risk of 2.6 (p = 0.0001, CI 1.7 to 3.9) compared with Table I operations for osteoarthritis and 2.6 (p = 0.02, CI 1.1 to 5.9) compared with operations for rheumatoid arthritis, taking into account the differences in the age of the patient and the experience of the surgeon (Table II) . There was no correlation between the age of the patients and the experience of the surgeon (Table II) , but an increase in age by ten years increased the risk of dislocation by 1.3 (p = 0.04, CI 1.0 to 1.6). Figure 1 shows the correlation between the sequential order of performed arthroplasty and dislocation. The dislocation rate remains relatively constant after undertaking approximately 30 operations.
A reference value for surgical experience was obtained by dividing the number of THAs performed each year by every yearly quarter that the surgeon had been working. When the inexperienced surgeons with one or two operations in a single, non-contiguous year had been excluded, the risk of dislocation was calculated. It decreased 1.5 times for every ten THAs/year performed (p = 0.0011, CI 1.2 to 1.8).
DISCUSSION
Dislocations have a multifactorial basis and are therefore best analysed by logistic regression. Our calculations were adjusted for age and diagnosis. No surgeon had a statistically excessive number of dislocations. Using results from different centres, however, implies a risk of biased series. The size and design of the prostheses differed. The Charnley prosthesis is usually not inserted through a posterior approach, but two previous studies of that design have not shown any difference in the rates of dislocation between the traditional transtrochanteric and the posterior approach when used consistently (Weaver 1975; Hedlundh, Hybbinette and Fredin 1995) . In addition, the size of the femoral head seems to be of minor importance in causing dislocation (Wroblewski 1986; Morrey 1992) and does not affect our study.
The frequencies of dislocation in our series are similar to those in a ten-year follow-up at the Mayo Clinic (Woo and Morrey 1982 ) and a 20-year review of the Charnley prosthesis (Schulte et al 1993) , but are higher than those recorded by individual surgeons and specialist hip centres (Ring 1974; Eftekhar 1976; Wroblewski 1986) . Differences in patient selection, surgical experience, the number of drop-outs, the follow-up time and the method of recording dislocations, however, limit the value of a closer comparison.
We noted a tendency for young surgeons to carry out their first prosthetic operations on elderly patients with nonunion of hip fractures (Table II) , an unfortunate combination. The experienced surgeons treated more unusual cases with a greater predisposition for dislocation, and they may also have operated on more patients with anatomical abnormalities which had not been identified in the operating records.
The suggestion that experience will decrease the rate of the dislocation has already been made (Eftekhar 1976; Fackler and Poss 1980; Robinson et al 1980; Dorr et al 1983) , but we have shown a clear learning curve which emphasises the need for a lengthy individual educational programme carried out in collaboration with an experi- enced colleague. We have shown that for each additional ten THAs performed per year by a reasonably experienced surgeon the risk of dislocation falls by 50%, indicating that there is no place for the surgeon who undertakes only an occasional replacement. All departments performing prosthetic surgery should consider whether the number of operations per surgeon guarantees both proper education and maintenance of the operative skills of the entire staff. The evaluation of efficiency and quality requires a continuous recording of all complications. Unless this is carried out by all departments Charnley's idea (1979) of specialised hip centres becomes even more relevant.
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